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(57)Abstract: 

PURPOSE: To guide a safer route to pedestrian. 
CONSTITUTION: The information on the crossing of a road (a 
pedestrian bridge, the presence or absence of a signal device and a 
road width, etc.,) is added as crossing conditions to the road 
information stored in a road information storage means 101. A 
crossing cost determination means 102 converts the crossing 
conditions into a crossing cost. The conversion is performed so 
that the crossing conditions on which the road can be more safely 
crossed, may be lower cost. A recommended route estimation 
means 105 estimates the route where the accumulation of the 
route cost including crossing cost from the present location 
inputted by a present location measuring means 1 03 to the 
destination inputted by a destination input means 104 becomes 
minimum. A guiding means 106 guides a route. 
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* NOTICES * 

s JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

- 1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The foot-walk map which is the guide apparatus for pedestrians which searches for the path from 
a pedestrian's current position to the destination, and shows a pedestrian to the path searched for, and is 
a map of a foot walk, A traffic information storage means to memorize the walk conditions which are the 
information which specifies the environment of the walk by the foot walk concerned matched with some 
[ at least ] foot walks included in said foot-walk map, A walk cost decision means to change said walk 
conditions so that the odor offensiveness or danger of a walk predicted by the environment of the walk 
which the walk conditions concerned specify as walk cost becomes large and walk cost may become large, 
It has a recommendation path computation means to search for the path from a pedestrian's current 
position to the destination based on said foot-walk map so that total of the foot-walk cost of each foot 
walk included in the path concerned may serve as min. And said foot-walk cost is a path guide apparatus 
for pedestrians characterized by giving each foot walk so that said walk cost may be included. 
[Claim 2] It is a path guide apparatus for pedestrians according to claim 1 . Said walk conditions It is the 
information which specifies the environment of crossing by the foot walk concerned matched with the foot 
walk which crosses the driveway of the foot walks included in said foot-walk map. Said walk cost decision 
means The path guide apparatus for pedestrians characterized by changing said walk conditions so that the 
danger of crossing predicted from the environment of crossing which the walk conditions concerned 
specify as walk cost becomes large and walk cost may become large. 

[Claim 3] It is a path guide apparatus for pedestrians according to claim 1 . Said walk conditions the facility 
prepared for crossing by the foot walk concerned matched with the foot walk which crosses the driveway 
of the foot walks included in said foot-walk map — or It is the width of road of the driveway crossed by 
the foot walk. Said walk cost decision means The path guide apparatus for pedestrians characterized by 
changing said walk conditions so that the danger of the facility which the walk conditions concerned 
pinpoint to walk cost, or crossing predicted from the width of road becomes large and walk cost may 
become large. 

[Claim 4] It is a path guide apparatus for pedestrians according to claim 1, 2, or 3. Walk conditions, A 
means to memorize the walk cost table which described correspondence of the walk cost from which the 
walk conditions concerned should be changed, It is the path guide apparatus for pedestrians which is 
equipped with a means to change the contents of said walk cost table according to directions [ user ], and 
is characterized by said walk cost decision means changing said walk conditions into walk cost according to 
said walk cost table. 

[Claim 5] It is a path guide apparatus for pedestrians according to claim 1, 2, or 3. Walk conditions, A 
means to memorize the walk cost table which described correspondence of the walk cost from which the 
walk conditions concerned should be changed two or more sorts, It is the path guide apparatus for 
pedestrians which is equipped with said means to choose two or more one of the walk cost tables of a 
seed, according to directions [ user ], and is characterized by said walk cost decision means changing said 
walk conditions into walk cost according to the selected walk cost table. 

[Claim 6] A traffic information storage means to search for the path from a pedestrian's current position to 
the destination, and to memorize the foot-walk map which is the guide apparatus for pedestrians which 
shows a pedestrian to the path searched for, and is the traffic signal, foot walk, and map which regulate a 
walk of the foot walk which crosses a driveway, A means to receive the current contents of regulation of 
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the traffic signal concerned, or the notice of the schedule of regulation from one of the traffic signals 
which sees from the current position on the path which reaches the destination, and the path which can 

^ change, and is located in the ** point from the current position at least, A means by which a pedestrian 
predicts at least the contents of regulation of the traffic signal concerned of the time of day which will 
reach the signal concerned based on the contents and the current position of said notice when a 

* pedestrian faces to the traffic signal which received said notice, A means to correct the value of the foot- 
walk cost given to the foot walk where a walk is regulated with the traffic signal concerned according to 
the predicted contents of regulation, The path guide apparatus for pedestrians characterized by having a 
recommendation path computation means to search for the path from a pedestrian's current position to 
the destination based on said foot-walk map so that total of the foot-walk cost of the foot walk included in 
the path concerned may serve as min. 

[Claim 7] A traffic information storage means to search for the path from a pedestrian's current position to 
the destination, and to memorize the foot-walk map which is the guide apparatus for pedestrians which 
shows a pedestrian to the path searched for, and is the traffic signal, foot walk, and map which regulate a 
walk of the foot walk which crosses a driveway, It is based on the value of the foot-walk cost given to the 
foot walk where a walk is regulated with the traffic signal which sees from the current position on the path 
which reaches the destination, and the path which can change, and is located in the ** point from the 
current position. Using each of a means to give two foot-walk costs of a newly different value to the foot 
walk concerned, and said two foot-walk costs, the path from a pedestrian's current position to the 
destination so that total of the foot-walk cost of the foot walk included in the path concerned may serve 
as min The path guide apparatus for pedestrians characterized by having the recommendation path 
computation means searched for, respectively based on said foot-walk map. 

[Claim 8] It is the path guide apparatus for pedestrians which is equipped with an information receiving 
means to be a path guide apparatus for pedestrians according to claim 1, 2, 3, 6, or 7, and to receive the 
information about the current situation of the path from the current position to the destination at least 
from an external wireless sending set, and is characterized by said recommendation path computation 
means searching for the recommendation path from the current position to the destination in consideration 
of the information received further. 

[Claim 9] A current position measurement means to be a path guide apparatus for pedestrians according to 
claim 1, 2, 3, 6, or 7, and to measure a pedestrian's current position, A travelling direction measurement 
means to measure a pedestrian's current travelling direction, and a direction receptionist means of a road 
to receive the direction of the driveway seen from the pedestrian, The current position which the direction 
receptionist means of a road measured with the direction and current position measurement means of a 
reception beam driveway, The path guide apparatus for pedestrians characterized by having a means to 
determine the current position of the pedestrian who pinpointed in which of right and left of a driveway the 
pedestrian would be located from the travelling direction measured with the travelling direction 
measurement means. 

[Claim 10] A current position measurement means to be a path guide apparatus for pedestrians according 
to claim 3, and to measure a pedestrian's current position, The current position which the current position 
measurement means measured, and the recommendation path which said recommendation path 
computation means calculated. The path guide apparatus for pedestrians by which it was characterized 
[ which has the facility which the walk conditions of a foot walk of using for the crossing concerned 
pinpoint before a pedestrian crosses a driveway according to a recommendation path based on said traffic 
information, or a guidance means to show a pedestrian to the width of road ]. 

[Claim 1 1] The path guide apparatus for pedestrians characterized by having a guidance means to guide 
change of the environment of the walk which the walk conditions of the foot walk under current walk 
specified according to a current position measurement means to be a path guide apparatus for pedestrians 
according to claim 1 , and to measure a pedestrian's current position, the current position which the current 
position measurement means measured, and said traffic information specify, or the environment of the walk 
concerned. 

[Claim 1 2] The path guide apparatus for pedestrians characterized by having a guidance means to show a 
pedestrian to the path according to the recommendation path which is a path guide apparatus for 
pedestrians according to claim 1 , 2, 3, 6, or 7, and said recommendation path computation means searched 
for by forming a form status change. 
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[Claim 1 3] The path guide apparatus for pedestrians characterized by having a guidance means to show a 

pedestrian to the path according to the recommendation path which is a path guide apparatus for 
^ pedestrians according to claim 1 , 2, 3, 6, or 7, and said recommendation path computation means searched 

for by voice or display, and the form status change-ized means which tells a pedestrian that guidance by 

said guidance means exists by forming a form status change. 
- [Claim 14] The path guide apparatus for pedestrians characterized by having a guidance means to be a 

path guide apparatus for pedestrians according to claim 1, 2, 3, 6, or 7, and to show the travelling direction 

according to a display and the recommendation path which said recommendation path computation means 

searched for by motion of the pattern displayed on said display. 

[Claim 1 5] The foot-walk map which is the guidance approach for pedestrians of searching for the path 
from a pedestrian's current position to the destination, and showing a pedestrian to the path searched for, 
and is a map of a foot walk, The information which specifies the walk cost it was determined that became 
so large that the odor offensiveness or danger of a walk by the foot walk concerned matched with some 
[ at least ] foot walks included in said foot-walk map becomes large is memorized. Give foot-walk cost so 
that the walk cost specified as each foot walk using said information corresponding to each foot walk may 
be included, and the path from a pedestrian's current position to the destination so that total of the foot- 
walk cost of each foot walk included in the path concerned may serve as min The path guide apparatus for 
pedestrians characterized by asking based on said foot-walk map. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

' 1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technique of defining the recommendation path to the 
destination in consideration of the safety and the amenity of a walk, in such a path guide apparatus for 
pedestrians especially about the path guide apparatus for pedestrians which shows a pedestrian to the 
path to the destination. 
[0002] 

[Description of the Prior Art] As equipment to which it shows a path, the path guide apparatus for 
automobiles (navigation equipment) is known. 

[0003] For example, the technique of searching for an optimal path is indicated by JP.2-1 84999A judging a 
passing failure as passing being possible about the rectilinear-propagation right and left chip box in the 
crossing of a car. 
[0004] 

[Problem(s) to be Solved by the Invention] Now, the equipment to which it shows an optimal path is ** not 
necessarily useful also for a pedestrian only for cars, such as an automobile. 

[0005] However, the optimal path for a pedestrian is not necessarily the same as the optimal path for a 
car. 

[0006] For example, unlike the car upon which a duty of right-hand side lane passing is imposed, a 
pedestrian can walk along both of a road. And if the counts of crossing of a road also differ and the counts 
of crossing of a road differ by along which of a road he walks, the time of arrival to the expectable 
destination will also differ. 

[0007] Furthermore, it will be necessary to examine not only economical efficiency, such as time amount 
and distance, but more various elements, to consider what the optimal path for a pedestrian is. 
[0008] Then, the path considered for this invention to be probably the optimal for a pedestrian is 
computed, and it aims at offering the path guide apparatus for pedestrians to which it shows a pedestrian 
by making this into a recommendation path. 
[0009] 

[Means for Solving the Problem] For said purpose achievement, this invention For example, the foot-walk 
map which is the guide apparatus for pedestrians which searches for the path from a pedestrian's current 
position to the destination, and shows a pedestrian to the path searched for, and is a map of a foot walk, A 
traffic information storage means to memorize the walk conditions which are the information which 
specifies the environment of the walk by the foot walk concerned matched with some [ at least ] foot 
walks included in said foot-walk map, A walk cost decision means to change said walk conditions so that 
the odor offensiveness or danger of a walk predicted by the environment of the walk which the walk 
conditions concerned specify as walk cost becomes large and walk cost may become large. The foot walk 
included in the path concerned in the path from a pedestrian's current position to the destination, The path 
guide apparatus for pedestrians characterized by having the recommendation path computation means 
searched for based on said foot-walk map so that total of the foot-walk cost given to each foot walk so 
that said walk cost might be included may serve as min is offered. 
[0010] 

[Function] The foot-walk map which is a map of a foot walk beforehand according to the path guide 
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apparatus for pedestrians concerning this invention, The walk conditions which are the information which 
specifies the environment of the walk by the foot walk concerned matched with some [ at least ] foot 

* walks included in said foot-walk map are memorized. Changing said walk conditions so that the odor 
offensiveness or danger of a walk predicted by the environment of the walk which the walk conditions 
concerned specify as walk cost becomes large, and walk cost may become large Based on said foot-walk 

" map, it asks for total of the foot-walk cost given to each foot walk so that said walk cost of the foot walk 
included in the path concerned in the path from a pedestrian's current position to the destination might be 
included to serve as min. 

[001 1] It follows, and a recommendation path is searched for so that the odor offensiveness or danger of a 

walk may become small more. 

[0012] 

[Example] Hereafter, the example of the path guide apparatus concerning this invention is explained. 
[0013] First, the 1st example of this invention is explained. 

[0014] The configuration of the path guide apparatus applied to **** 1 example at drawing 1 is shown. 
[0015] The path guide apparatus concerning **** 1 example is equipped with the current position 
measurement means 103, the destination input means means 104, the traffic information storing means 
101, the road crossing cost decision means 102, the recommendation path presumption means 105, and the 
guidance means 106 so that it may illustrate. 

[0016] In such a configuration, the destination is inputted for the current position from the destination 
input means means 104 from the present position input means 103. Moreover, the traffic information 
storing means 105 stores the traffic information. The recommendation path presumption means 105 
acquires the distance information on a road from the traffic information stored in the traffic information 
storing means 101, and while the accumulation sum of the distance of crossing cost and a path determines 
crossing cost based on the crossing cost table memorized by the road crossing cost decision means 102 in 
the recommendation path between the current positions and the destinations used as min, it presumes it. 
The guidance means 106 shows a user to a recommendation path. 

[0017] The concrete hardware configuration for realizing the configuration shown in drawing 1 was shown in 
drawing 2 . 

[0018] Un-volatilizing [ RAM / 202 ] for saving the crossing cost table which determines crossing cost 
from CPU201 for a path guide apparatus to perform control of various kinds of I/O devices and count of a 
path, and the condition and crossing conditions of equipment, as shown in drawing 2 , a traffic information, 
The various programs performed by RAM204 and CPU201 which are used as working area at the time of 
performing the traffic information storage section 203, and various kinds of count and processings in which 
road crossing conditions were memorized, ROM205 which dedicated constants, such as initial value of a 
crossing cost table, the current position sensor 206 which measures the current position, the bearing 
sensor 207 which measures current bearing, a map and a recommendation path, It can constitute from a 
display 208 which displays the information for a destination input, the voice output section 208 shown with 
voice to a user, and an input control unit 210 which receives the input of the destination, and the input of 
various kinds of actuation. That is, in the configuration of drawing 2 , the recommendation path 
presumption means 105 and the road crossing cost decision means 102 in drawing 1 are realized by the 
process performed on CPU201. However, a crossing cost table will be memorized by un-volatilizing 
[ RAM / 202 ]. Moreover, the present position input means 103 is realized by the current position sensor 
206, and the destination input means means 104 is realized by the input control unit 210. Moreover, the 
traffic information storing means 105 is realized by the traffic information storage section 203. Moreover, 
the guidance means 107 is realized by the process, the display 208, and the voice output section 208 which 
are embodied by the program performed on CPU201. 

[0019] In addition, a GPS receiver, an earth magnetism sensor, etc. can be used as a current position 
sensor 206. A gyroscope and an earth magnetism sensor can be used as a bearing sensor 207. CD-ROM 
equipment etc. can be used as a traffic information storing means 1 05, liquid crystal display equipment etc. 
can be used as a display 208, and the transparent feel digitizing tablet arranged on a display 208 as an 
input control unit 210 can be used. 

[0020] In the configuration shown in drawin g 2 , if a destination point is inputted from the input control unit 
210, CPU201 will perform the recommendation path presumption program dedicated to ROM205, and will 
take out the traffic information between the destinations inputted as the current position measured by the 
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current position sensor 206 from the traffic information storage section 203. And the cost of the path from 
a depature point to the destination generates RAM204 top ** for the recommendation path which becomes 

. min. Under the present circumstances, cost of a path is taken as the sum of the crossing cost of a 
crossing part, and the cost of the distance of a path on a path. Moreover, crossing cost is defined 
according to the crossing cost table memorized by un-volatilizing [ RAM / 202 ]. 

~ [0021] Hereafter, the detail of the path guide apparatus concerning **** 1 example is explained. 
[0022] First, the traffic information memorized in the traffic information storage section 203 is explained. 
[0023] In the **** 1 example, as shown in drawing 3 , it expresses in the network which consists of paths 
(link) showing the walk way to which between a node 501 and a node is connected for a walk way. It is set 
as the part (the contact of the walk way which crosses the walk way and road on a foot walk is included) 
which a node 501 and a walk way intersect. Moreover, the path cost information 502 which consists of 
distance 505 and crossing conditions 505 is given to the path between nodes as an attribute. 
[0024] A traffic information expresses the network of the walk way modeled in this way, and, specifically, 
can realize it with the data of the structure shown in drawing 4 . 

[0025] That is, the serial number of a meaning is first given to each node as a node number beforehand. 
And the node information table 602 which stored the information on each node is formed. Moreover, the 
node information index table 601 for carrying out table search of the address on the node information table 
602 on which the information on the node of the number from a node number is stored is formed. 
[0026] The node related information 605, such as several 602 of the adjacent node connected according to 
the path, the node number 604 of each adjacent node, the distance information 606 on the path to an 
adjacent node, the crossing conditions 605 of the path to each adjacent node, and positional information of 
a node, is stored in the node information storing table 602 as information on each node. It is equivalent to 
this distance information 606 and the path cost information 502 which the crossing conditions 605 
mentioned above. 

[0027] now, the crossing conditions 605 are the information (crossing part) showing whether a signal, a 
zebra zone, and a footbridge are located in the crossing part concerned, when it is what crosses the thing 
road which crosses whether they are the width of face (width of road) of the road crossed when it is that 
to which the path crosses a road here, and the thing which crosses a road, and a road. Crossing conditions 
are the information coded in fact. 

[0028] Next, the crossing cost table memorized un-volatilizing [ RAM / 202 ] is explained. 

[0029] A crossing cost table is a table for asking for the cost of road crossing from the crossing conditions 

605 explained previously. 

[0030] The contents of the crossing cost table are shown in drawing 5 . 

[0031] What added the code of a crossing location in drawing and the code of the width of road serves as 
crossing condition code. 

[0032] In the **** 1 example, it becomes low cost compared with the case where the directions when not 
crossing a road are others so that it may illustrate. Compared with the case where there is no direction in 
case there is a footbridge, become low cost, and it becomes low cost compared with the case where there 
is no direction in case there is a zebra zone. Compared with the case where there is no direction in case 
there is a signal, it became low cost, and in crossing a road, it has determined crossing cost that it will 
become a case with low cost compared with the case where the one where the width of road is narrower is 
large. That is, it is determined that the direction with little risk serves as lower crossing cost. 
[0033] Now, the crossing cost table shown in drawing 5 is memorized in fact with the gestalt shown in 
drawing 6 un-volatilizing [ RAM / 202 ]. However, this reproduces the crossing cost table for initialization 
stored in ROM205 at the time of initialization of equipment un-volatilizing [ RAM / 202 ]. 
[0034] According to the gestalt shown in drawing 6 , crossing cost is stored in order of the crossing code, 
and the address position which stored corresponding crossing cost becomes computable from a crossing 
code easily. 

[0035] Next, the actuation which CPU201 performs is explained. 

[0036] The flow of the processing which CPU201 performs to drawing 7 is shown. 

[0037] First, if directions of path guidance are inputted from the input control unit 210, CPU201 will 

perform path guidance processing 900. In the path guidance processing 900, when whether directions of 

activation of processings other than path guidance were inputted from the input control unit 210 inspects 

and it is inputted first, path guidance processing is ended (911). 
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[0038] Whether when directions of other processing activation are not inputted, the destination is already 
set up inspects (902), and when not set up, the destination is inputted from the input control unit 210. 

. Next, the current position is measured by the current position sensor 206 (904). 
[0039] And when it inspects whether a recommendation path is on recommendation path information 
[ finishing / count ending (905) and count of the current position ] (906) and there is neither a case of not 

" calculating, nor the current position on a recommendation path, the recommendation path from the current 
position to the destination is calculated (907), and a recommendation path is stored in RAM204. And from 
the relation between the current position and the node location of a recommendation path, the output of 
guidance judges whether it is the need (908), and when guidance is required, it shows around through a 
display 208 and the voice output section 209 (909). 

[0040] On the other hand, when the current position is on recommendation path information [ finishing / 
count ], without performing count of a recommendation path, from the relation between the current 
position and the node location of a recommendation path, the output of guidance judges whether it is the 
need (908), and when guidance is required, it shows around through a display 208 and the voice output 
section 209 (909). 

[0041] And finally it inspects whether it arrived at the destination (910), and when having arrived at the 
destination, path guidance processing is ended (912). When having not arrived at the destination, the 
processing from processing (901) of the beginning of path guidance processing is repeated. 
[0042] Next, the detail of the computation (907) of the recommendation path mentioned above is explained. 

[0043] In the **** 1 example, accumulation of the path cost from the current position to the destination 
makes the path used as min a recommendation path. It asks for path cost based on the path cost 
information 502. That is, the value according to the distance of the path which can be found about each 
path (link) from the distance information 606 on a node that the path concerned connects path cost is 
made into distance cost, and it asks by adding the crossing cost which can be found with reference to a 
crossing cost table from the crossing conditions 605 in this. And the sum of each path path cost makes a 
recommendation path the path defined with the combination of the link used as min among the combination 
of the path which connects the destination of the current position. 

[0044] In addition, as an algorithm which searches for the optimal path which makes such cost min, the 
Dijkstra's algorithm (refer to a "computer algorithm lexicon", Haruhiko Okumura, incorporated company 
technical Hyoronsha, and pp.284-May, 1 988 [ 285 or ]) of graph algorithm etc. is known, for example. As 
reference, the example program for realizing this algorithm to drawing 8 is shown. In drawing 8 , the node 
table of V and the W is carried out, and Weight (V, W) expresses the cost of the path between Node V and 
Node W. 

[0045] If it goes to which node next in all nodes including a depature point as are shown in drawing 9 using 
such a Dijkstra's algorithm, and it is shown in drawing 10 , when the distance between nodes and the sum 
of the crossing cost of a path define the path cost 707 between nodes, the recommendation path arrow 
head 808 which shows whether it becomes the shortest path to the destination will become computable. 
[0046] Next, the detail of the guidance (909 of drawing 7 ) performed through a display 208 and the voice 
output section 209 is explained. 

[0047] First, the guidance performed through the voice output section 209 is explained. 

[0048] In the **** 1 example, voice data is beforehand remembered to be a crossing code voice data 

conversion table to ROM205 for the guidance which led the voice output section 209. 

[0049] The contents of voice data are indicated to be a crossing code voice data conversion table to 

drawing 1 1 . 

[0050] A crossing code voice data conversion table is a table which described correspondence with the 
crossing code 2801 and the start address 2802 of the voice data 2607 corresponding to this, and voice 
data 2607 consists of a data length 2803 of the body 2804 of voice data, and a body 2804 of voice data. In 
drawing 1 1 , the voice which the body 2804 of voice data expresses to the upper column of voice data 
2607 was described. 

[0051] In the guidance performed through the voice output section 209, just before crossing of a road, 
suitable voice data is chosen from voice data 2607, and guidance voice is outputted from the voice output 
section 209 by the crossing code voice data conversion table 2606 from the currency information and the 
recommendation path computation result from the current position sensor 206. 
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[0052] The procedure of this processing is shown in drawing 12 . 

[0053] In the processing shown in drawing 1 2 , from the current position from the current position sensor 
- 206, when not inspecting and (2701) approaching [ whether the pedestrian is approaching the node and ], 
voice guidance processing is ended. When the guidance to this node is already inspected [ output ending 
or ] when the node is being approached (2703), and guidance is not being outputted, it shows how a 
* travelling direction should be changed by this node (2703), and inspects whether the path from this node to 
degree node is crossing the road (2704). When the recommendation path is crossing the road, the voice 
data 2607 which searches the crossing code voice data conversion table 2606, and corresponds in road 
crossing code of this path is obtained, the guidance voice to which it shows the existence of the width of 
road and a zebra zone etc. is determined according to this (2705), and a voice output is performed (2706). 
Thus, **** 1 example can perform guidance about crossing to a user to timing suitable just before 
crossing. 

[0054] Next, the guidance performed through a display 208 is explained. 

[0055] In the **** 1 example, the pattern by the difference between a color or brightness is drawn to a 
display 208, and the configuration of a pattern or a motion performs path guidance to it. 
[0056] In the example, in case it shows around to a user, on the screen display which displayed the current 
position after that the road map around the current position displayed, the stripe pattern 3801 is drawn and 
a travelling direction is guided by motion of a stripe. One example of the stripe pattern used in the **** 1 
example is shown in drawing 1 6 from drawing 1313 . 

[0057] Drawing 1 3 is an example of guidance at right-turn, and a stripe 3801 flows on the right from the 
left. Drawing 14 is an example of guidance of left turn, and is displayed that a stripe 3801 flows on the left 
from the right of a screen. Drawing 15 is an example of guidance of rectilinear propagation, and a stripe 
pattern flows upwards from under a screen. The stripe pattern which is an example of the guidance at the 
time of the destination arriving, and became a ring moves drawing 16 [ centering on a concentric circle 
top ]. By doing in this way, a user becomes possible [ reading guidance only by glancing at a screen ]. 
[0058] The following procedures perform display guidance processing in which such a display 208 was led. 
That is, from the current position from the current position sensor 206, when not inspecting and 
approaching [ whether the pedestrian is approaching the node and ], display processing is ended. When the 
guidance to this node is already inspected [ output ending or ] when the node is being approached, and 
guidance is not being outputted, it shows how a travelling direction should be changed by this node. 
[0059] The display of a stripe is performed by rewriting one by one so that the display which showed the 
contents of the memory for a display with which the display 208 is equipped to drawing 13 - drawing 16 
may be realized. 

[0060] As mentioned above, according to **** 1 example, the recommendation path to the destination in 
which the risk of crossing of a road was taken into consideration can be searched for. That is, cost is set 
up to crossing of a road, and since a user can set up cost, there are few counts of crossing of a road in 
the path guide apparatus for pedestrians, and guidance of the safe path which gave priority to the safe 
crossing approach suitable for the property for every pedestrian is attained. 

[0061] By the way, you may enable it to change the crossing cost table stored on un-volatilizing [ RAM / 
202 ] by actuation from the input control unit 210 in the above example. And it is desirable to enable it to 
initialize the crossing cost table 402 in un-volatilizing [ RAM / 202 ] at any time by the crossing cost table 
1001 for initialization for initializing the crossing cost table in un-volatilizing [ which is stored in ROM205 / 
RAM ] in this case according to the actuation from the input control unit 210. 

[0062] Or you may make it form the crossing cost table parameter storage area 1 101 which stores the 
crossing cost table parameter which decides which cost table to use from from among the crossing cost 
tables which stored two or more numbered crossing cost tables, and were stored in ROM205 in ROM205 at 
the un-volatilizing RAM 202 top, as shown in drawing 1 7 . And you may make it change the crossing cost 
table to be used by making the crossing cost table used in case the contents of the crossing cost table 
parameter storage area 1101 are rewritten and a recommendation path is calculated by actuation from the 
input control unit 210 into the crossing cost table in ROM205 specified in the crossing cost table 
parameter storage area 1 101. 

[0063] Or you may make it copy one of the crossing cost tables which stored two or more numbered 
crossing cost tables for initialization, and were stored in ROM205 on un— volatilizing [ RAM / 202 ] by 
actuation from the input control unit 210 in ROM205, as shown in drawing 1 8 . Even if such, it makes it 
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possible to change the crossing cost table used in case crossing cost is determined by the actuation from 
an input control unit. 

- [0064] Moreover, in the above explanation, although shown around with a display and voice, therefore, it 
may be made to carry out guidance to vibration. 

[0065] That is, as shown in drawing 19 , it may be made to perform path guidance by changing the 

- oscillating pattern of two vibrators, as two vibrators 3401 and 3402 constituted by the piezoelectric device 
etc. are connected to the body 3403 of a path guide apparatus and it is shown in it at drawing 20 according 
to the contents of guidance. By doing in this way, a user becomes possible [ receiving guidance ], without 
using vision and an acoustic sense. 

[0066] Moreover, in order to call attention of the user instead of the guidance itself, you may make it use 
such a vibrator. That is, as shown in drawing 21 , it is made to vibrate a vibrator 3601 to a path guide 
apparatus, when a user needs to be shown, a vibrator 3601 and. And if a user pushes the guidance 
presentation demand carbon button 3604 prepared as one of the input control units 210, as mentioned 
above, he will be made to show around through the liquid crystal screen 3602 prepared as a display 208, or 
the voice guidance output unit 3503. thus, the guidance which it becomes unnecessary for the user to 
always have been careful to a screen or voice, and led an acoustic sense and vision by carrying out — only 
when required, it becomes possible to turn cautions to a path guide apparatus and to receive guidance. 
[0067] Moreover, the existence of a foot walk, the existence of a guard rail, and the class of road like a 
zebra zone also combine the guidance at the time of crossing, and guidance to a travelling direction, and 
you may make it ******** guide them with voice further in the above example. 

[0068] That is, attribute information, such as existence of the foot walk of the path to the node which 
adjoins the information about each node of the node information table 602 of drawing 4 like the crossing 
conditions 605, existence of a guard rail, the width of road, and whether the path is a zebra zone and 
existence of a traffic signal, is described as an attribute of the path to an adjoining node. Attribute 
information is stored as an attribute code. That is, each attribute is evaluated in the road class code 3002 
and the width-of-road code 3102, as shown in drawing 22 and drawing 2323 , and the sum of the road class 
code 3002 and the road class code 3002 is described as an attribute cord on the node information table 
602. The width-of-road code 3102 as which drawing 23 evaluated the width of road 3101 of a road for the 
road class code 3002 as which drawing 22 evaluated the class 3001 of road is shown. 

[0069] Moreover, to ROM205, the voice data conversion table which matches voice data, and the attribute 
cord and voice data for class guidance on a road is memorized. 

[0070] The contents of the voice data for class guidance on this road are shown in drawing 24 , and a 
voice data conversion table is shown in drawing 25 . 

[0071] As shown in drawing 25 , a voice data conversion table is a table which described with which voice 
data it would show around by the guidance speech information number 3203, when change of the attribute 
code of a path which carries out the current position by migration of a pedestrian changes from the 
attribute cord 3201 in front of in drawing to the present attribute cord 3202. 

[0072] Such various information is used. CPU201 of a path guide apparatus The change of the attribute 
code of a path by migration of a pedestrian which carries out the current position is inspected from the 
attribute cord 2901 of the currency information acquired from the current position sensor 206, and the 
traffic information stored in the traffic information storage section 203. When an attribute code changes, by 
the voice data conversion table 3200 shown in drawing 25 The number 3203 of the guidance voice which 
should be outputted is determined from the last attribute code 3201 and the current attribute code 3202. A 
pedestrian is told about the case where a pedestrian moved to a foot-walk empty vehicle path with 
outputting the voice of the voice data corresponding to a voice number from the voice output section 209 
from the voice data 2904 shown in drawing 24 , the guard rail having been lost, etc. 

[0073] In addition, also to such an attribute cord 2901, cost is defined like crossing conditions and it may 
be made to calculate the recommendation path in consideration of this. For example, the path with a guard 
rail can search for the safer recommendation path over which priority is given to a path with a guard rail, if 
it is made for cost to become low compared with the path which is not. 

[0074] By the way, in the above example, the error of the current position sensor 206 is comparable as the 
width of face of a road, and the pedestrian is standing on which of a road, or only a current position sensor 
may be unable to determine. 

[0075] So, in such a case, it is determined which [ of right and left of the current position of a road ] is hit 
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from the information in which direction of front and rear, right and left CPU201 is seen from bearing 
measured by the bearing sensor 207, and the user inputted from the input control unit 210, and the 

- driveway of a road is located. 

[0076] First, in which [ of right and left of this current position of a road ] is hit, and the processing for 
which it opts, as shown in drawing 26 , north is made into 0 degree and bearing is measured as 360 degrees 

- 1 round to the circumference of a clock. Moreover, as shown in drawing 27 , the transit direction 1403 of a 
road is set to one of the 2-ways (2-way of the opposite sense) parallel to a road, and let bearing of the 
transit direction of a road be the road transit bearing theta (1402). And it supposes that the right-hand 
side of a road is the direction of theta+90 degree, and suppose that the right-hand side of a road is the 
direction of theta-90 degree. 

[0077] thus, bearing of the driveway when seeing a pedestrian empty vehicle path, when carried out — the 
road bearing rho (1407) — carrying out — ** — 0 <= rho-theta — < — in the case of 180 degrees, the 
pedestrian 1405 is standing on the left-hand side of a road, and, in the case of 180 <= rho-theta <360 
degree, can determine that the pedestrian 1405 is standing on the right-hand side of a road. In addition, the 
road transit bearing theta (1402) may be defined in the traffic information stored in the traffic information 
storage section 203 of drawing 2 . 

[0078] It can ask by making it input from the input control unit 210 in which direction of [ of the four 
directions of the front and rear, right and left side in division of drawing 28 ] in bearing of the driveway 
when seeing a pedestrian empty vehicle path, the road bearing rho (1407) measures the bearing psi of a 
pedestrian's direction of a transverse plane (1501) by the bearing sensor 207, next a pedestrian has a 
driveway. That is, the road bearing rho can be found by the formula of the road bearing table of drawing 29 
from the front and rear, right and left information on the driveway seen from the pedestrian, and the 
bearing psi of the direction of a transverse plane. In addition, the bearing sensor 207 measures bearing on 
the assumption that the user has turned the direction of the upper part of a path guide apparatus (the 
direction of [ on the front face of a display ]) to a travelling direction. 

[0079] In addition, you may make it receive an input as follows in the direction of a driveway of the road 
seen from the pedestrian by the input control unit 210. That is, as shown in drawing 30 , a feel panel 
transparent as an input control unit 210 is prepared on the screen of a display 1705, the display to which 
the input of a transverse plane 1701, the right 1702, the left 1704, and the four directions of after 1703 is 
urged to a display 1705 is performed, and the input of a direction is received by making the display which 
corresponds in the direction which has the driveway of a road to a user touch. 
[0080] Hereafter, the 2nd example of this invention is explained. 

[0081] From a users current position, **** 2 example inspects the condition of the nearest traffic signal 
about the travelling direction on a recommendation path, and changes a recommendation path according to 
the condition of a traffic signal. 

[0082] The hardware configuration of the path guide apparatus applied to **** 2 example at drawing 31 is 
shown. 

[0083] The path guide apparatus concerning **** 2 example has the configuration which equipped with the 
clock 1802 and the traffic-signal condition receiver 1801 the path guide apparatus concerning the 1st 
example previously shown in drawin g 2 so that it may illustrate. 

[0084] Moreover, while being and putting the identification number of a proper in **** 2 example to each 
traffic signal, it has the transmitter which transmits the information about an own condition by wireless. 
And time of day until it changes an own identification number, a current signal color (red/blue), and a signal 
color to each traffic signal as information about an own condition at a degree etc. is made to transmit. The 
traffic-signal condition receiver 1801 is a receiver for wireless to receive the information transmitted from 
such a traffic signal. 

[0085] Moreover, in the **** 2 example, beforehand, to ROM205, as shown in drawing 32 , the value of the 
amounts alpha and beta of correction costs is memorized. Moreover, to the traffic information of the traffic 
information storage section 203, the identification number of the traffic signal which regulates advance 
which goes to the adjacent node other than the node information index table 601 previously shown in 
drawin g 4 and the node information table 602, and correspondence of the adjacent node in the travelling 
direction which a traffic signal regulates are memorized from the node and the node concerned. In addition, 
the information about the traffic signal matched with these nodes is connected with a node [ / in the node 
information index table 601 ], and you may make it describe it. 
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[0086] In the above configurations, if, as for the path guide apparatus concerning **** 2 example, the 
destination is inputted from the input control unit 210, it will be calculated like [ CPU201 / the current 

- position is determined by the current position sensor 206, and ] the traffic information the recommendation 
path from the current position to the destination was remembered to be by the traffic information storage 
section 203, and the 1st example previously explained by the crossing cost table memorized by un- 

• volatilizing [ RAM / 202 ]. 

[0087] Then, CPU201 has the traffic signal matched with the nearest node on the recommendation path to 
which a pedestrian progresses after this, and supervises at any time whether the condition of the traffic 
signal is receivable with the traffic-signal condition receiver 1801. and when there is a traffic signal 
matched with the nearest node on the recommendation path to which a pedestrian progresses after this 
and the traffic-signal condition receiver 1801 can receive the condition of the traffic signal A pedestrian's 
walking speed is calculated from the information on the time of day obtained from change and the clock 
1 802 of a pedestrian's current position. The arrival time to the node concerned is predicted, the condition 
of the traffic signal in the arrival time is predicted, according to the amount of correction costs memorized 
by un-volatilizing [ RAM / 202 ] according to the condition of a traffic signal, the path cost of each path 
(link) is corrected and an optimal path is recalculated from the corrected path cost information. 
[0088] Hereafter, the detail of actuation of such **** 2 example is explained. 
[0089] The flow of the processing which CPU201 performs to drawing 33 is shown. 
[0090] First, if directions of path guidance are inputted from the input control unit 210, CPU201 will 
perform path guidance processing 900. In the path guidance processing 900, when whether directions of 
activation of processings other than path guidance were inputted from the input control unit 210 inspects 
and it is inputted first, path guidance processing is ended (91 1). 

[0091] Whether when directions of other processing activation are not inputted, the destination is already 
set up inspects (902), and when not set up, the destination is inputted from the input control unit 210 
(902). Next, the current position is measured by the current position sensor 206 (904). 

[0092] And count (2000) of the recommendation path in consideration of a traffic signal is performed, and a 
recommendation path is stored in RAM204. 

[0093] Next, the current position and the relation of a recommendation path are inspected and it judges 
whether a guidance output is required (908), and when guidance is required, it shows around like the 1st 
previous example through a display 208 and the voice output section 209 (909). 

[0094] And finally it inspects whether it arrived at the destination (910), and when having arrived at the 

destination, path guidance processing is ended (912). When having not arrived at the destination, the 

processing from processing (901) of the beginning of path guidance processing is repeated. 

[0095] Next, the detail of count ( drawing 33 , 2000) processing of a recommendation path in which the 

traffic signal was taken into consideration is explained. 

[0096] The detailed procedure of this processing is shown in drawing 34 . 

[0097] By this processing, when it inspects whether there is any traffic signal matched with the next node 
on a recommendation path (2001) and there is no traffic signal, a recommendation path inspects [ count 
ending or ], and when finishing [ count (2007) ], processing is ended, so that it may illustrate (2006). On the 
other hand, when there is a traffic signal, the condition of a traffic signal inspects in ability ready for 
receiving with the traffic-signal condition receiver 1801, when it is not able to receive (2002), a 
recommendation path inspects [ count ending or ], and processing is ended when finishing [ count (2007) ] 
(2006). 

[0098] On the other hand, when the condition of a traffic signal is ability ready for receiving, it asks for the 
time of day when a pedestrian reaches the node with which the traffic signal was matched from the 
distance to a traffic signal, and a current rate, and the condition of a traffic signal in case a pedestrian 
reaches the following node from the status information of a traffic signal is predicted to be this (2003). 
[0099] Next, the prediction condition of a traffic signal is not changing with the last prediction, or it 
inspects (2004), and the state prediction has already been performed to the same traffic signal, and 
processing is ended when this prediction result is the same as the last prediction condition (2006). When 
the prediction condition of a traffic signal is change or the prediction which this time begins, according to 
the prediction condition of a traffic signal, if a prediction condition is a red signal about the cost of a path, 
only alpha will add cost, and when a prediction condition is a green light, only beta subtracts cost. When 
the cost of a path becomes a negative value as a result of subtraction, the cost of a path is amended to 0 
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(2005). 

[0100] And a recommendation path is calculated according to the corrected path cost (907), and 

- processing is ended (2006). 

[0101] Next, the detail of the processing ( drawing 34 R> 4 2003) which predicts the condition of a traffic 
signal is explained. 

- [0102] In this prediction, it asks from the current position which was able to acquire the distance to the 
following node from the traffic information and the current position sensor 206, and it breaks by a 
pedestrian's walking speed and the time amount 1904 until it reaches the following node is found. And as 
shown in drawing 35 , time amount 1904 is added, it asks for ETA 1903, and the condition of the traffic 
signal which regulates the advance [ from the traffic-signal arrival anticipation time of day 1 903 ] to the 
status information 1901 of a traffic signal and its next node of node [ degree ] arrival time from degree 
node is predicted. 

[0103] The example of the count of a recommendation path performed by processing of the path guidance 
which relates to the **** 2 above examples here is shown. 

[0104] Now, the cost of the path in the condition of not taking a traffic signal into consideration 
presupposes that it becomes being the same as that of drawing 10 shown previously. And as shown in 
drawing 36 , the pedestrian 1405 is going to the node 2201 and the traffic signal which regulates advance 
which goes to the node of node 2201 top is matched with the node 2201 now. 

[0105] The condition of this traffic signal is ability ready for receiving, and it is expected that the signal of 
a pedestrians rectilinear-propagation direction (the direction of an upper node) serves as blue. 
[0106] In such a case, since the path cost by the condition of a traffic signal is expressed by the formula 
shown in drawing 36 by processing by **** 2 example, if the value of the amounts alpha and beta of 
correction costs memorized to ROM is assigned, it will become like drawing 37 . 

[0107] A result and the recommendation path in a node 2101 are corrected to the path which crosses a 
straight zebra zone and turns to the right from the path which turns to the right along a path on the foot 
walk of the opposite side. 

[0108] In addition, it is also possible to make into a recommendation path the path crossed on a footbridge 
by changing the amount of corrections of the cost by the condition of a traffic signal by the case where it 
is shown in drawing 36 and 37, without crossing a zebra zone, even when a traffic signal is blue. 
[0109] Moreover, when correction of the cost by such condition of a traffic signal has some selectable 
zebra zones when it must cross to the opposite side of a road, and the accumulation cost using each zebra 
zone is equal, it also has the effectiveness which makes it possible to determine that priority across which 
it should go on which zebra zone by taking the condition of a traffic signal into consideration. 
[01 10] As mentioned above, according to **** 2 example, the path judged to be the optimal in 
consideration of the condition of a traffic signal can be guided as a recommendation path, it is the path 
which reaching to the destination comes out and is by shorter time amount as a merit of taking the 
condition of a traffic signal into consideration being guided, or being by ****** to which it shows the path 
which does not give the displeasure of the waiting for a signal. 

[01 1 1] In addition, when the condition of a traffic signal is unreceivable in **** 2 example, it may be made 
to show a pedestrian as follows. 

[01 12] That is, two fields with the field which stores the recommendation path calculated having assumed 
that the condition of the field which stores the recommendation path calculated having assumed that the 
condition of the specific traffic signal matched with the following node is blue as a field which memorizes a 
recommendation path to RAM204, and said specific traffic signal matched with the following node is red are 
prepared. 

[01 13] And when it is detected from the information on the traffic information storage section that there is 
a traffic signal which regulates the advance from the following node, two kinds of recommendation paths in 
the case of being the case where the condition of the traffic signal is red, and blue are calculated, and it 
stores in a preparing [ up ]-in RAM204 field, respectively. Then, in judging and differing [ whether two 
recommendation paths change with conditions of a signal, and ], it guides the recommendation path for 
every condition of a traffic signal to a pedestrian using both the voice output section 209, a display 208 or 
a display 208, and the voice output section 209. thereby, a pedestrian comes to come out and require 
checking the condition of a traffic signal by oneself and choosing a path. 

[01 14] In addition, the processing which presents the recommendation path for every condition of such a 
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traffic signal is not equipped with the traffic-signal condition receive section 1801, for example, it may be 
made to perform it in the path guide apparatus concerning said 1st example. 
- [0115] Hereafter, the 3rd example of this invention is explained. 
[01 16] The hardware configuration of the path guide apparatus applied to **** 3 example at drawing 38 is 
shown. 

" [01 17] The path guide apparatus concerning **** 3 example has the composition of having added the clock 
1802 and the radio communication equipment 4201 to the path guide apparatus previously shown in 
drawing 2 so that it may illustrate. 

[01 18] Only how it asks for the current position although actuation of the path guide apparatus concerning 
**** 3 example is the same as that of said 1st example almost differs. 

[01 19] That is, in the **** 3 example, as shown in drawing 37 , two or more positional information wireless 
offer equipments 4303 are formed in a path on the street, a building, etc. 

[0120] And the transmitting request 4302 of positional information is sent from a radio communication 
equipment 4201 to the positional information wireless offer equipment 4303 with which a path on the street 
and a building were equipped. Positional information wireless offer equipment 4303 will answer a letter in 
the information on an own location, if the transmitting request 4302 is received. In a path guide apparatus, 
by the clock 1802, time amount until the positional information 4303 from a location and accompanying 
information wireless offer equipment comes back is measured, and the distance to a location and 
accompanying information wireless offer equipment is calculated. And it asks for the current position from 
the calculated distance information and the location of the received positional information wireless offer 
equipment. 

[0121] According to this example, exact currency information can be acquired, without using a GPS 
receiver etc. 

[0122] Next, the 4th example of this invention is explained. 

[0123] Since the hardware configuration of the path guide apparatus concerning **** 4 example is the 
same as that of the path guide apparatus concerning the 3rd example shown in drawing 38 , explanation is 
omitted. 

[0124] **** 4 example is made to incorporate a traffic information as follows in the 1st, 2nd, and 3rd 
example mentioned above. 

[0125] That is, in the **** 4 example, accompanying information wireless offer equipment is formed in a 
traffic signal in each place etc. The surrounding own construction situation and the own surrounding 
crossing conditions mentioned above of an area, the attribute information on a road, etc. are stored in 
accompanying information wireless offer equipment as accompanying information. 

[0126] In such a configuration, the path guide apparatus 4301 outputs the transmitting request 4401 which 
requests transmission of the accompanying information from the accompanying information wireless offer 
equipments A, B, and C (441 1, 4412, 4413) on the path to the destination 4413 from a radio communication 
equipment 4201 to the nearest location and accompanying information wireless offer equipment A (441 1). 
[0127] The accompanying information wireless offer equipment A (441 1) which received this sends the 
request (4402) which transmits the accompanying information on the accompanying information wireless 
offer equipments B and C (4412 4413) to the accompanying information wireless offer equipment B of a 
degree on a path to accompanying information wireless offer equipment B (4412). Similarly, if the 
accompanying information transmitting request 4403 arrives even to the accompanying information wireless 
offer equipment C of the destination (4413), the path from the path guide apparatus for pedestrians to the 
destination will be followed conversely, and the accompanying information which the location on a path and 
path information wireless offer equipment have will be sent to the path guide apparatus (4301) for 
pedestrians. In addition, the problem of interference of wireless is solvable by changing the radio frequency 
assignment to each equipment, and assignment of a time slot. 

[0128] According to **** 4 example, the information on a path is incorporated dynamically and it becomes 
possible to inspect and avoid the path along which it is under construction and cannot pass by making this 
reflect in a traffic information in subsequent recommendation path computation. It becomes unnecessary 
moreover, to memorize all, such as attribute information on a road, and crossing conditions, as a traffic 
information beforehand. 

[0129] In addition, although the path guide apparatus specified the accompanying information wireless offer 
equipment to the destination in the **** 4 example Rather than a path guide apparatus, only the 
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destination is specified as nearby accompanying information wireless offer equipment. It searches for the 
path to the destination in nearby accompanying information wireless offer equipment itself, the 

- accompanying information wireless offer equipment on the path to the destination is determined, and you 
may make it transmit an accompanying information transmitting request to the accompanying information 
wireless offer equipment on the path from nearby accompanying information wireless offer equipment to 

' the destination. 
[0130] 

[Effect of the Invention] As mentioned above, according to this invention, the path guide apparatus for 
pedestrians to which the path considered to be probably the optimal is computed and it shows a pedestrian 
by making this into a recommendation path for a pedestrian can be offered. 



[Translation done.] 
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* NOTICES * 

. JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

- 1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the path guide apparatus concerning the 
1 st example of this invention. 

[Drawing 2 ] It is the block diagram showing the hardware configuration of the path guide apparatus 
concerning the 1st example of this invention. 

[Drawing 3] It is drawing showing the network of the path used in the 1st example of this invention. 
[Drawing 4] It is drawing showing the configuration of the traffic information used in the 1st example of this 
invention. 

[Drawing 5] It is drawing showing the crossing conditions used in the 1 st example of this invention. 
[Drawing 6] It is drawing showing the mode of the storage of crossing conditions used in the 1 st example of 
this invention. 

[Drawing 7] It is the flow chart which shows the procedure of the path guidance processing concerning the 
1 st example of this invention. 

[Drawing 8] It is drawing having shown an example of the algorithm which searches for the minimum cost 
path. 

[Drawing 9] It is drawing showing the example of application of the crossing cost used for the 1 st example 
of this invention. 

[Drawing 10] It is drawing showing the example of a recommendation path searched for according to the 
1 st example of this invention. 

[Drawing 11] It is drawing showing the information used in the 1st example of this invention for voice 
guidance. 

[Drawing 12] It is the flow chart which shows the procedure of the voice guidance processing concerning 
the 1 st example of this invention. 

[Drawing 13] It is drawing showing the example of an annunciator concerning the 1st example of this 
invention. 

[Drawing 14] It is drawing showing the example of an annunciator concerning the 1st example of this 
invention. 

[Drawing 15 ] It is drawing showing the example of an annunciator concerning the 1st example of this 
invention. 

[Drawing 16 ] It is drawing showing the example of an annunciator concerning the 1 st example of this 
invention. 

[Drawing 17] It is drawing showing the change of the crossing cost table concerning the 1st example of this 
invention. 

[ Drawing 18 ] It is drawing showing the change of the crossing cost table concerning the 1st example of this 
invention. 

[Drawing 19 ] It is drawing showing the appearance of the path guide apparatus equipped with the vibrator 
of the travelling direction internal use concerning the 1st example of this invention. 
[Drawing 20] It is drawing showing the contents of the guidance using the vibrator concerning the 1st 
example of this invention. 

[ Drawing 21 ] It is drawing showing the appearance of the path guide apparatus equipped with the vibrator 
for a nudge concerning the 1 st example of this invention. 
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[Drawing 22] It is drawing showing correspondence of the road class concerning the 1st example of this 
invention, and a road class cord. 
• [ Drawing 23 </A>] It is drawing showing correspondence of the width of road concerning the 1st example 
of this invention, and a width-of-road cord. 

[Drawing 24] It is drawing showing the change of an attribute and the correspondence of voice data 
' concerning the 1 st example of this invention. 
[Drawing 25] It is drawing showing the contents of the voice data concerning the 1st example of this 
invention. 

[Drawing 26] It is drawing showing the definition of bearing concerning the 1 st example of this invention. 
[Drawing 27] It is drawing showing the definition of the right-hand side of the road concerning the 1st 
example of this invention, and left-hand side. 

[Drawing 28] It is drawing showing the definition by the side of front and rear, right and left of the user 
concerning the 1st example of this invention. 

[Drawing 29] It is drawing showing the direction correspondence of advance bearing and **** in the 1 st 
example of this invention. 

[Drawing 30] It is drawing showing the display for receiving the assignment input by the side of front and 
rear, right and left of the user who carries out in the 1 st example of this invention. 
[Drawing 31] It is the block diagram showing the hardware configuration of the path guide apparatus 
concerning the 2nd example of this invention. 

[Drawing 32] It is drawing showing the amount of correction costs used in the 2nd example of this 
invention. 

[Drawing 33] It is the flow chart which shows the procedure of the path guidance processing concerning 
the 2nd example of this invention. 

[Drawing 34] It is the flow chart which shows the procedure of the recommendation path computation 
concerning the 2nd example of this invention. 

[Drawing 35] It is the flow chart which shows the approach of the time-of-arrival prediction performed in 
the 2nd example of this invention. 

[Drawing 36] It is drawing showing the situation of the cost correction by the 2nd example of this invention. 

[Drawing 37] It is drawing showing an example of the recommendation path computation result by the 2nd 
example of this invention. 

[Drawing 38] It is drawing showing the hardware configuration of the path guide apparatus concerning the 
3rd example of this invention. 

[Drawing 39] It is drawing showing the situation of the current position decision processing performed in 
the 3rd example of this invention. 

[Drawing 40] It is drawing showing the situation of the transmission and reception of accompanying 
information performed in the 4th example of this invention. 
[Description of Notations] 
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* NOTICES * 

- JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

- I.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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program SiortestPathf Input, output); 

const minV = 'a* : LUV = 'z' ; 
type Vertex = HinV. .Untf ; 
var HaxV: Vertex; 

Weitfit: array [Vertex, Vertex] of Integer; 

procedure ReadMeight; 

var V, W: Vertex; 
begin 

readin(MaxV): 

for V := MinV to MaxV do for W ;= MinV to HaxV do Vfei#it[V, W) := maxint; 
vtiile not eof do begin 



readinfV, W, Wel#t[V, W]): 
Weight[W, V) ;= He$ht[V, WJ 



end 
end; 

procedure Di jkstra/Start: Vertex) ; 

var V, «, SexttbVisit; Vertex; 

ranOlstance ; integer; 

YetToVisit ; array [Vertex] of boolean; 

Distanc ; array [Vertex] of I nt e ger ; 

Father ; array {vertex] of Vertex; 

for V ;= ftinV to fexV do begin 

YetTcVisit[V] ;= true; Distance[V] ;= oexint 
end; 

Distance! Start] ;= * ; NextfWisit ;= Start; 

rG ^^ NextToVlsit; YetToVisit[V] ;= false; 
HinDistance ;- raxint; 

for H ;= MinV to MaxV do if YetToVLsitJW] then begin 
if Vteight{V, W] < maxint then 



if Distance[W] < HinDistance then begin 

HinDistance ;= Distance^; NextToVisit ;= H 
end 
end 

until HinDistance = mxint; 

wltelnC Vertex' : 14 , 'Father' ; W , 'Distance' ; 1 4 ); 
for V p= MinV to ffaxV do if not YetTovisitfV] then 
if V = Start then writeinfy ;1# , • ♦ ;W , DistancefV] ) 

else writeintf ;W , FatherlV] h* I DistanceM ;i5 j 

end; 

in ( ShorcestFath ) 

DiJkstra( , a , ) 



end 
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©gSSQii&lfcfte 0 5 . KflDtt!Bttr«ftr^©^ - 

FWiflM6 0 5*«W*. C©IE««fH6 0 6 & tt 
te*ft=6 0 5 l5il^5S2A MM 5 0 2 

[0027] §'C, C CC. StBfr&i* 6 0 5 It. *0>m 

<£«> i. ii8S^^T^^^r'^^^S^^-S: 30 

(MKWr) *Cft*. »K*.ftli*RR<ci*a-F<t$n 
[ 0 0 2 8] *m^Rm2 0 2 KsS£-r£Sti&;a 
[0 02 9 ] MKn^ Uti*, 5fclClBim<fc«W£#6 

[0030] ms^u. Btt^Ah^ocrts&^To 

[ 0 0 3 1 ] (a4»C>, »K»grf«>a- Ki ja<fi©3- K 40 
1 0 0 3 2] B*?6 J: 5 *» 1 *«lT?i*. iSSS 

JWfci >"£#J£c »»^cc|fc^ffec * a A h 6 ft & J: 9 K tftft 
916i*KaA h&&6£9fC£fe-Ci»&. so 



4M?a-2 0&98 2 

[0033] 3*C, B5K*l#fcillK:aAtti«*. ^ 
tCi*. IU 6 cciS Lp fe©jarc?%|tRAM2 0 2 ^lEtur 

2 0 2cc8MOfc<><D'Cfta. 
[ 0 0 3 4] B6Kinl,fcXttcc £ft«r. KiB 

[ o o 3 5 ] awe, c p u 2 o i j»tf ^ttff*c^c»rjft 

[ 0 0 3 6 ] H 7 JC, C P U 2 0 I Pff 4««aflEn6 
[ 0 0 3 7] if, JgSS*Pi^g^A*ft^2 1 0 

a>*> A>? $ n* 6 , c p u 2 o i umz&ftmE 9 o o 

UttT-T* (911), 

[ 0 0 3 8) ttOC^ia^tf CE>finWA4J3nrc^l'il 

SMft^(cMsn-Cl'^«:llttb (9 0 
2) . S«3tlTt-tt^*B^iAAIilfSaB2 1 03»»6S 

flWi*AAr*. ycuuiaf4e*iaatts-b >i^2 o 6 
r-itiTE-r^ (9 04) * 

[ 0 0 3 9 ] * 0T, tiJnSSfi^itSS^^^ ( 9 0 

WttU ( 9 0 6 > , ^imcc^^S5E(ig^j6^SS 

igBS U(90 7). RAM204 CCttftflil&«rtt 

M»3^&, M«ttAaM»a»«^«$Ko (9 0 
8) . «M^Z«««da«^«2 0 8AtxwaiA« 

2 0 9«r51l'/'CS*rt€:?T5 (909). 

[ 0 0 4 0 ] -2n m^B^sf«gl«a>tt^B8Wlfi 
R3^erA»«4Wl/ (90 8), 

«B2 0 8 3lCX«.«a5AtB2()9*ai;x*rt-Srtf9 (9 
0 9), 

[004 i]^i>r, s^ir, sflWhec£i«u^««i 
so (9 i o > . snitecsttortr^iidittiwiert 

WSW^i (9 12). iWKNIliU^'? 
fclfi^ii, tfnMftUBIMtOCMie (901) 

[ 0 0 4 2] »K\ Hjft0^ctt$WBftcCiM-*«S ( 9 0 
7 ) WC^^TSftflt*. 
[ 0 0 4 3] *IP 1 WiW-Ctt, 3H3ttB*>feSttM£ 

JigfiaAhi*, igggriA hW«5 0 2iCfi^( r »r# 
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*. mm^^-xtem? F<oimi»a&6 o 6 & o & 

Si»rS#6 0 & JO**** hM»ROrM 
h&u&&c£(cj:D£i&& A -eir, suites© 

[0 04 4 3 C<DJ:*&:3Ahe&*£T*aa 

P. 2 8 4 -£8 5, 19S8^5M]lil) wa&n 

ii^- F*u We i srh I (V, w> it % s- fv± 

[ 0 0 4 5 ] C ©J: *> ftr. ^i?Xh SOTJUrf »J a'a 
*flli», ■ 9K^J:^tey~F£^-K0nG}«3 
A h 7 0 7 * . ✓ - FHCGH i i£B8&f*ft 2^h(Otti 

Fccfet'-c, %cc£®s~ FK|4*jll*5tiJfi« 

[ 0 0 4 6] 55^2 0 8 fitMft^fltf7tt2 0 9 
taUTTT^JlIrt (■7^90 9) ©wacc^i-csw 

E 0 0 4 7 ] 2 1\ tmMII2 0 9 *aort? 

[ 0 0 4 8 ] #3* 1 JttWI-Clt, ««IUAtf 2 0 9 

t. *^~*eROM2 0 5tC&ttt/-C*!<. 
[0 04 9] F**^- 
1 1 

[0050] tt»Ka-F*]*r-^*ll»tt, 

F 2 8 0 1 i . C nic^.fi^f- £2607 

Sir F I- A 2 8 0 2 £<9ttlt*£i&ts*rft'Cft 0 . *^ 

t- Z 2 6 0 7 tit, £-£#2 8 0 4 

2 8 03±*J«* ? -**1*2 8 0 4a*6*&. 13 1 1 (C 

IS. #J^-*26 0 7<EJ:(IStC, *^-4f*»2 8 

[ o o 5 i ] **HiAtt2 o 9 ftau-cff ^*^-ci*, 
»M»»&. s%amKc<iMjic:. nRa-F**?" 

-***£^2 6 0 6 CCJ: 6 0 7 ;fr&a 

*ltt*^-3r«:aBRi,. #j^a^gji2 0 9 J: 0$F>m 

I o o 5 2 3 c <otmo>¥W*m 1 2 k^t. 

[ 0 0 5 3 3 012 tC7iiTtmv\t. 3i£{£g-te >t7-2 
0 6 iO^^aaEfigJ: 0 . «Mf*aw - FtCtjfctt urt* 
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i^i^^Tti, ✓ - Ftctttft/'ci*&is£tt t -r 

"Ctttt^- FKttlrT®;to**tfMft&Nfc£l> (2 7 

03) , afert«:ay3L/ri^i-«s^i*. MU'-F-caiT 

^^<tCDJ:^e^^^^^^^pjt> (2 7 0 3} , 
Sfe^- F*^**/- F^®tSS^a88*«Kl/*Ct»&*> 
(2 7 0 4 ). I^IISS&^aSS«r^lBrOrC' 

F*J»^-**ll«2 6 0 B4tfc*UtlIfc-r&*J»J e -- 
*2 6 0 7*». cnccflfc». jgfil * tgfefcM02?fJ§{«? 
10 *Sfepi*^*ft«U (27 0 5) , ^*W^^r 

!t$ < 2 7 0 6 ) o c<W: 5tc, *m 1 £te«ictt, SI 

[ 0 0 5 4 3 ate, ^msp2 0 8 ^iii^r^^^pitco 

[ 0 0 5 5 3 1 Siftffl-Cti, ^SfJ2 0 8 K . e 
««> U < l±fi>* <c J: ^ t ^BS^rt *t? ^ 0 

[o 0 5 6 ] mmvu. fmmicmsx&ftzirw 

^U/ciijM^ Jitc, 7Sti 3 8 0 1 

l 335--6KS1 1 6 lCtt 0 

I 0 0 5 7 3 0 13 \t % mtSjO>m^(C—0iX\ *V=?4 
73 8 0 1 ^iO'^GCCSlcn&o @ 1 4 li=*rOD*rtfl> 

[ 0 0 5 8 3 C CO J: ^ «c*^»2 0 8 ^ICfe^rt 
>^ 2 0 6 ri>6<E*!£{£g J: n , - K^ttiS 

F(c*ror<o*rt*ffl*3i^«iriEU. sfert-Srm^^r 

[0059] Ah7-{ Tfeftitl*. ^^2 0 8 lOgx. 
(./fc^^^ 5 J: ^ ^IH>X#^ ^ £ c i (<: i: 0 

[ o o 6 o ] w±g>j: ~*m i i^5ii«tci:n^ a 
50 #5i$g§&3fert£iitc*$<^c. ass^tiKopia^ri^jr 
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[0 06 1 ] £C*>X\ LU±<0^mHCiH>X. 
RAM 2 0 2±^U«2Ahili, ?<fj\m$& 
2 1 0iPh<om^£*)&MX'Z Z&SlCUX^M'o 
CWStcU. htMit&Z 1 OfrhVimic 
fSUT, ROM 2 0 5^M$nxc^4f^RAM 

[0 06 2] S^cJi, m 1 ?CC^T«fc5tC, ROM2 0 
79%R A M 2 0 2 _LKR OM 2 0 5 p^ctefcte Hfcfii 

L/C. Aft&fFHB 1 0 £0, ft^^A h 

^m^i'Jr i i o n*>rt«*#siM.. ttft 

«i«wiM(ixy7 1 i o i 'rtwanr^fiROM 

[0 06 3] Sfctt, UlStc^f^^cc, ROM2 0 

5 we, «ii«snfc»»©»Wkffi*te3^ 
tttAU AAtlfM2 I O^feQiMEteJ:*), ^FWfeR 
AM 2 0 2±«CROM2 0 5rtlCtt«3nfc»K3A h 

[ 0 0 6 4] *fc, KUhQEWClt. iS, **te J: - 

[ 0 0 6 5 ] TJtttafc. B 1 9 tC^T^tc, m&fcrt 
iOE*tt3 4 0 3cc, El*WJ:oT(feSlfe2^ 
<D*BS&S3 4 0 1, 3 4 0 2*tt<*0. SfcrtrtfcfcOfc 

awe 2 o^mso&M' < $ > *e 2 o j: ^ tc 
[0 06 6] *fc, c0£*tt«HKJt. n^eter-i* 

i>^ 0 *<rfr*>, HI 2 item* J:5*e, &IE&AW&5 

tc. tf!4!>2§3 6 0 1 1, 1BMFu:«A€ff 

*S£<e, |gft«3 6 0 lfcffittsi** .fester*, to 

OK. Sfcn&2 0 8 £ L/*ClBWfc*fiiaiM3 6 0 2 b U 
<i**^Sfertili^a3 5 0 3*ilO'C*rt«7^J: ^ 
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[0 06 7] *fc, eLb©«*fflW. «!8&B#®*rti 
ttfT#ffl4>Xl*lf:?T'9 Sfcie. # 

[0 06 8] T***, I4^-Hii'?-7>6 0 

K&l/TttttT*. Tttfc*, fl4R&Mi&BI2 2. @ 

2 3<C*f J:^<C3ggfi^li=i- K 3 0 0 2 tHa- K 

3 10 2 fCfcfifrtU fflSfKRa - K 3 0 0 2 <tiIS&*M 
flC3-K3 0 0 24>tfll*. s- KttK^-^iU6 0 2cc 
■tt 3 - K £ 0 XifiMsf * • El 2 2 i*iI5&0>iaSfi 3 0 0 

20 i t&mtotcmg&mmx -K3oo2t, m 2 3 \tm 

WOmm3 l 0 1 ***H{fc0fcaS«:3- K3 1 0 2<r7n 
[0 06 9] ifc, ROM205tCi#. jSSS<0«HII^ 

[ 0 0 7 0 ] m 2 4 ecli. C0>SEK>MQkrtfflO«^ 
r- Z<Oft&Z .025 K^^r- ^^iS^^^fo 

[ 0 0 7 1 ] @ 2 5 tc^-T «t 0 tc*j»^- ^^Itfttt, 
*tf a«EX»ttec J: r JiSEfisr ^liBS^p^n - ko 
30 KfbO^ H4KE}tlH)fltt3- H 3 2 0 1 

fiis- K3 2 0 SccgfeffcOAit^tc. iro^^-^cc 
cto Cafcrt&tf 5^*R*^»?fiS^3 2 0 3^cto 

[ 0 0 7 2] CCDJ: ^trftflMMftfflortBHllWl 

iiSfigmiSiil^m^latt:^2 0 3Ktttt3ftfcaSS 
WWCJBtta - F2 9 0 1 *»fe*?T*firj«PfttCJ:*Ja& 

^IkOfe*!^^ H2 5(C7nStWte*^->«l» 
40 3 2 0 0 CC J: o C, filTtiDSifis - K 3 2 0 1 tmWO 
Stt3-K3 2 02^^. ^#*rt#J*©M-3 
2 0 3 «rft^L . 024 IZSROtcWF- ^29 0 4 ^ 
6#J»#*Kl*tlW & W * CE>ff m^Wlil^tt 2 
0 9 J: 0 ffi^T^ C ± r*. *iS^^*ia^*!f 

[ 0 0 7 3] ftfe, C^i: 5 teJHttn - K 2 9 0 1 tctt 
l/fcSHS«K©5m*iT$ J: 0 L/C J: l-. fctil 

so it. *f-Y m \s-A&h&mmmi*imtc.it'*axYtfi 
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[0074] £czx\ KX±o>i&mtc*H>x. ^£<£ 

[0 07 5] *CT\ C4>£ 3 CPU2 0 

1 2 0 7 tW*Gfctftt±, AAtefi£B2 

i o 6 a* mi* & aB0>4Ui*m* 

[0 07 6] St, C<D^3<£S*SIK<D^iC£'fc6 
.1b£0* it,. m+H»JfclH3 6 0° iur#tt*» 
4 0 3*aUK??T&2£l4 <JxMrsj*02-fc[Ej> <7>£ 

(1402) tn 9 eut, aEKDinfl&l*. 0 + 9 

[0 07 7] COJ^ *tfa^f5>mii^.mfc 
i*cr.jHiS0O*l4*igSS^f4ia ( 1407) ilti, 
OSp-0<18O' 1 4 0 5i*£SS4> 

h. ft*. MBS^ff^&e (14 0 2) t*, iaisoc-jiss 

[ 0 0 7 8] $ff**&M<rl£fc^«<D4tjiCD#ift« 
mtt&o (1 4 0 7)4*. *?T#®iE®*lfil«-*(i^ 
(150!) «r*tt4s>-tf-207iCi:0iH*O. 

4*r§KO^ft©4;^(ai<C***«rA^SffBC2 1 0* 
%hft$i*hC£K£*)#ft&C£&X'*Z> 9 Tfcfr 
ft . iiSS^ii p t**?T#*- 6.afcM©BiTfllfi36«tli £ 

raj) ^f^iaKcifiiwrc^c: o-c^tt&S'J 

10 07 9] a*. AAttfW2 1 OK J: 
AfcaH0*X#ia>scA*Jt*. 5 cc CTXfm6 
J:3Ki#rbJ:<r>. rftfto*, B3 OCMW-tStt:, A 
MMHB2 1 0 il/T5BWft*rt><****wtt 1 7 0 
SOftnBlKRtf, ft*ftl 7 0 17 0 1, 

t\ 702, £1 7 04. f ^ 1 7 0 3 <£4 o<p#rnKDA 
fl£ffiT«n«:tTl*, f J/B^tC jgtf 2> & *|fil K 
htdftk $ v * £ * C £ «fc 0 thsw A *** 
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[ 0 0 8 0 ] WT, -*|feqSC0®2«>*ifi«tCOi^CSa^ 
[0 08 1 ] *92JtlftFl«* t fflffi»CTlttiaKJ:«?lt 

[00821031 CC, *IH2 HMflCS:«&tiBI«rtfi 

[ 0 0 8 3] H>R?6J: **2*!lfeNKft*tlSg 
10 ^FS&gti, fcKS2tC^Lfc^im£flK#£S£S££ 
f^isCC, H#|f 18 0 2 ^Sfltt^WWntini 1 8 0 

i*a&A:«tt£iri'-c<r»*. 

[0 08 4] *fc, *S2*te«ri*. 
^C»rfl>t*f8£SSiiftcC J: C i£ff T h i*ft iS £ IS it 6 . 

x. mm&mima^ m&<c>m^& . 
MttSHtmi 8 0 n*. c^^asae^m^is 

[0 08 5] Sfc, R 
OM2 0 5CC. @3 2tC^TJ: J MCi^iE3AhSa, £ 
G>S«atftl/'Cte<. **. £KttttE»ai2 0 3<!>£ 

r - ^'jU 80lt, ✓ - FlSlSr - ^'^ 6 0 2 cc-ficc , 

30 fe. cn^©/- Ktc^^w^nfcxii^t^^ra^ 
Mitr 6 ✓ - k tciawf-^c* -cia^ ^ ^ tc l,*c *>** 
[ o 0 8 6] who* ^r^mmc^x, ■trnztOM 

A/5^n^i. C P U 2 0 1 i±, JItSf5g-fe >if 2 0 6 

HtKtsBi*, aim«£i**2 o 3^i2ttdtvrc«am 

^li. 7«ftRAM2 0 2«:£ttdnfcttll3Xh*cc 
40 cto'C, fttc^Ofe^l^te«ipi«StcH-^L5n&o 
[ 0 0 8 7] *CD», C P U 2 0 1 tit. #*T**Cfta> 

s^fia 1801 t«irc#«*«iaBMmr -s, <-l< 
x. ^T**cn*5ii«?i6*s«SB± , ca<>ifii**/--K 

tt.@*.^jift#«tt!i«fi«i 1801 c&mx$zm<£ 

cci*. *?f#©3SSfiS«:'«ffc.iB^t i 8 0 2**>»fc 
50 ^tiDiWfir]ei«:mu ( MVeifllUl^^Aiiff^Mco 
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[ o 0 8 8] wr, ca>«fc ^^«»&ffikmMffcm 

1 0 0 8 9 ] @ 3 3 K. C P U 2 0 1 ftsf? ^ WBOflUi 
[ 0 0 9 0] S T, WttAOffim** A»«fW2 1 0 

a>6 /J? <* n* <l , CPU201 imv&s&mit 9 0 0 10 

3C2 1 0^&tEK^^«>»Q«ff<9ttm^AAd 

m*i*7?& (9 ! 1 > , 

[0 09 1 ] ACDWIXffMfinWAAdnrc^C'tB 

SflWMKlcn$tl , Cl'&aQ»«:tfttC (9 0 
2) . lttSftri'*l»ift£t£^ttfEtt2 ! 0$>&S 

>?2 0 6-cn«r* (904) • 

[0092] -eur, ^ff^*#*Gfi:tt£ISg4> 20 
at* < 2 0 0 0 ) *£f?ls . RAMS 04 tcAE£ggft& 

[ 0 0 9 3] 31ttttK^ttMlM«ff«ME 
U MEHA#!l»Tft*aM>4tt£ffl' (9 0 8) , 
*^S^Efr*8£t*&SSl2 0 8 &£JC*?£tlMB2 0 9 
ftiit/C, SE©^l*i6Wilialiitc*.pi«r?f^ (90 
9) . 

[ 0 0 9 4]* 1>T\ S'lgtf:, Sfttt££Wl'*:#>*1ft 
10(9 10). Stttt(E£ttGri»*IMrraBUlM 

«Lis«^7r4 (9i2), SflMtccswurtf^^-? 30 

I 0 0 9 5 ] ^ffi^*:MLfctt$KI&G>gt 
» <I33 3 , 2 0 0 0 > feSQH^ot'riAiprr*. 
[00961B34CC. C CMm<miAtt*m**n& m 

[0097] m*&*>£*>vc^ cv>9*mv\t. £$3£s& 
(200 1 > , $mm j 5&&rj.i,*mi3i±. tmm 

»^st»»^tt*o ( 2 0 0 7 > If JHtaoUdlttfi 

mzftT? h ( s 0 0 6). —is, £aaretfcP**Mi 40 

Silft^WXflKflm 1 8 0 1 -c£»t94M>tt 
- Si^is^I^-'teStl/ ( 2 0 0 2 > Sn^TpUflk-Cft^ 

fciasii, mzimmt&m*fr&Mij < 2 0 0 7 > it 
»^*(om^{*&ia*^7r6 < 2 0 0 e > o 
[ 0 098] sa©^ta©tts*^e™s'CA& 

£iM -St Bi<I d Silff 

cni. S5ie^«©«!»«ttd^«Ta^«> 
✓ - Kccf»r*B#<oxiafw»otts»&-Psijr* <2 

0 0 3), 50 
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c 0 099] $Mm^&<»^\&&i>mm<D?m 
tttibuxi'tiArttiktetacui,* (2004) . mo 

*PL7"?*> < 2 0 0 6), jaft^OTfHUftd** 

ft 4>u<u^^^Toc^S9r'*ofcti:M^ x 
am^taoMi«3»Kijcso'c«igw>3^ h fc-^sHttsfc* 

HfeOicSgJET* (2 0 0 5) 0 
[0 1 0 0] *LT, 0E3n&«883^h«:ffi->r« 
**tSB5«W0 (9 07) . 4M«*7T* (2 00 
6) . 

to 101] ate, ^n^flnoWB^-nHr^ <@3 

4 . 20 0 3 ) ^^saer^^risB^T^o 

[0 102] coro-cc*. x<j>s- v&xvm&km. 

SS1SlBimm5g-b>^2 0 6^^f#6nA:3aSEf5S^ 

'CCOB#rS1 1 9 0 4 <- U'C, ill 3 5 

£5l£* B^jg i 9 o 4 £U#^lEa=T$lJ l 9 0 3 £ 

.vJilt#«W>«jaslS$B 19 0 1 £v.ii@^tt£|# 

■msbssj 1 9 o ziptixs - vnm^s<c\ - k/» 

[0 10 3] CCC6Lh©J:^<c, #^2|?ftW<:<fc& 

to 104] xfflm^»*^u«c^j-c<03g 

l/'C. S3 6iC^J:^«C. Jlfr^tf^! 4 0 5i*^- 
K2 2 0 1 ccr^O^-CiaO . K2 2 0 1 ±^10:'^ - 
YVC m» *) Mtf *«MT ^> JBM^WIds, -/ - F 2 2 0 

%<c>mm.75&\ i±m<o/- k^o^ipd o>aw#^<r 

[0 10 6] C<£J:^fria£, ^SST2«ttEM(C^^«ijl 
CC J: D , J: ^>^BS3 a h ^s|3 3 6 cc 

^-r ^cr-^ $ni0t, rom tc&tt orfe c^cfijiE =2 

[ 0 10 7] asm, - K 2 1 0 1 X'^tt^BS^ilcc 

ftffl<D*Fmx'nift't&mni£&iEZtiZ 9 

1 0 10 8] m3G. 37 tC^UAi^Ci*, v. 
[ 0 10 9] * fc, CO^:^;, Siiii^a^jgtcj: 
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^ 2i»o>®ftmt£*: gSSEf * C £ * «Jte i "T -5 Sim i> 
[01! 0] U±0>J:^<:. -*732mmtCJ:t\& y. 

ins -cm*?**: £*Tv*fsn*akm'&c&#*'C8 10 

?t£ & tr 5 J: ^ K UC «> J: t *. 
[01 12] t*«tt>fc % R AM 2 0 4K4ttMH&££tt 

ilia ^»©«S ;0*t?* £ <L0a^ IVC If # O fcfc&flSS 

[0113]* l/T, X©/- F4>64HHT&Mfrr& 
£#T^fc&ISS©2aO©i6M£H«t»l', R AM 2 

^-j^SiSS&^fS^oKS^: J; -? rSJa^Mtftlo, 
flft *tt£>CC(*. ^ffi/jg(i2 0 9 1 1> < l*£*&2 0 

[0 1 14] su* c©J:5^Aaia^aci>ttS»©* 

[0 115] WT, -*a?!i«>»3<5«tt«tC^^CS!l^ 

[0 116] B38K, *^3^*6f?lJ^^*JgBa5S;rt^ 
g<£/>- F0 x 7*W*iSt\i 40 

[oi i7] bw -*mzwte&tc%zms& 

8 0 2^^«fti§fi^54 £ 0 1 fcilMOfcte.'Sia^T 
[0 1 18] *!Ptt*)fcfl£ff*W^4tTOIM 

[0 1 19] rajfofe, **3*teffl*Cli, S3 
3 0 3«ra»»«&. 50 
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[012 0 ] * or. MltiMttfeB4 2 0 ! *»6. igSS 
±^5^ec<SitrtW^n^ttettlRSB«^dftB4 3 0 
3«C**l/rCiB«ffi©i26S«iff4 3 0 2*i3ft&. &5tt 
4 3 0 3 f*. j£ff &«|4 3 0 2 £:£ttHa 

B#If 18 0 2 (C cfc-yTT, l5g.RO' fflSfMM^ftHl 
^6 <£<£gt£$E 4 3 0 3 ;0>ft tT < £ £ tTOflvH 

[oi2i] *$m&tc£t\\t % Gps&<m&zmi> 
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